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RESEARCH ON THE PATHO-ANATCMY AND EXPERIMENTAL
PATHOLOGY OF LARGE JOINT DISEASE
IN CHINA DURING THE PAST DECADE

By Li Pel-ling (Mukden Medical School) and Vang
Heng=wen, China Medlcal Scisntific Institutlon,

"Large Joint Disease®, whizh is also called "Liu-
ling-tse Disease", occurs mosily in the northeastern and
northwestern parts of our country, Its synptoms_and pathe
ology indicate that this disease 1s simllar to /Kaschin-
Beck Disease/ or "Wu=-lo-fu Disease" which occurs 1n the
USSR, (1) The etlology and onset of the disease have not
been determined éefinitely thus far, Research on thls par-
ticular subject, observation, patho-anatomy, and animal
experiments to dlscover the typlcal causes of this disease
are, indeed, very lmportant,

However, even though many people are afflicted wlth
this disease, before llberation our country had not done
any preventive or research studles on this subject. After
liberation, the Peoples' Government, having a close lnter-
est in the public health problem, set up disease prevention
headquarters locally. These were established initially
in the northeastern parts (Kirin Province Garrison and
Hellungkiang Province Pei~an), and subsequently in other
affected areas, A large part of the work dealt with pre-
vention of the disease and examination of patlents, Slnce
large joint disease does not lead to immedlate death of
the patients, and also since the results of research on
1ts patholologic anatomy have not been conclusive, we have
had, up until now, very little basic Ainformation to go on.

In 1956 Li Pei-ling (2) of Mukden Medical School
collected material cn the "abnormal physlology and histol=-
ogy" of the disease, He recognized that the areas of the
body which are malnly affected are the extremities of the
cartllages, in which the early stages of degeneration begin.
The extremities of the cartllages become irregular and
uneven, eepecially in the case of long, compact bones. The
tissue begomes red, stalned, softened, bubble-llke or
slitted /with/ the appearance of fibers and non-vital
cells, (Figs, 1,8) 1In the cartilages, the cells become
uneven and irregular, with loss of normal shape, The
normal characteristics of cells may dlsappear altogether,
And around this areas bone cells may gather themselves into
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clumps, At the extremities of the cartilages small, normal
bone spicules sometimes appear, but in cells and connectlve
tissue, degeneratlion may also appear, and the extremlitles
may arrange themselves lintc a horizontal bone framework,
indicating that the growth of bone has stopped, But blood
vessels around the horizontal network sometimes can be seen
extending into the bpide, thus stimulating new bone growth.
Often it becomes double the gormal thickness, Within the
extremitles and dayitiks of bone there are many "1umps"

of individual cartilspginous organization (so-talled cartilage
callus or island), Mear the joint side of the cartilage,
Mr, Li discovered that there may be an inérease of thlck-
ness, with surface appearance of ulceratioh ahid cracking.
In the deep substance of the joint side of the cartilages,
can often be observed diBappearance of whble layers of,
cells, Besides this, about 20 or 30 cartilagidcus cells
¢ongregated into colonles can also often be seén, The
appearance at the Jolnt side of the cartilage often changes
to grain-like, wavy, bubble-like and s1itted /appearance/.
( Figs. 3-6) Sometimes the substance iln cartllage /[Bic
becomes softened, and pale 1n colors As far as spoungy bones
are concerned, Mrs L1 thinks the joint disease manifests
1tself by the bresking down of small bone units [and/, the
swelling and dying of bone marrowWs. He pointed out that

not enough attention has been pald to such features by
persons previously studylng this disease, Mr, Li thinks
that in the extremities, the Jolnt side of cartilage, the
spongy bone, and 1ln the marrow, 1O individual variation of
disease or early degeneration 1ls especlally out of the
ordinarys But a combinatlon of those variations, the inci=-
dents of the disease, the overall condition and locatlon

of occurrence of diseass, become the characteristics of

the disease, Among the variations, there 1s no invasion

of inflammatory cells, It can therefore, be stated that
the disease is not an inflammatory [process/, and the
importance is placed on malnutrition, Besides that, Mr.

Li points out that the pathological changes of thls disease
occur First at the extremities; then 1t spreads into the
joint side of the cartllage.

In 1956, the Large Joint Disease Research Study
team of the Health Department at Pei-an City in Hellungkiang
Province observed four subjects; 2 seventeen~year-old with
affected finger bones, and three others aged respectively
nine, seventeen, and thirty-five, It was discovered that
the anomaly occurs in multiple sites of the body, bilater-
ally, and most commonly apround the jolnts of the wrists,
knees, and shoulders. The joints are roughened and uneven,




and the cartilages become ulcerated, The ulceration 1s
secen most at areas of friction and stresss The cartllages
on the jolnt side are uneven in size and brownish in color;
swelling occurs, They may shape themselves into small
channels or split (Fig., i)» When persons are severely
infected, the periphery of the cartiiage becomes dlsk~
shape and extends outward, The histologicdl findings are
as follow: The fiber-ends in the Joint cavity are enlarged,
connective tissue is stained red, and characteristics of
fibers shange. (Fig. 2) Cartilaginous cells do not line
up evenly, group charanterishics dicappeary In additlon,
the cells may cluxp into cartiliaginous colonles, and the

characteristics of cells within a colony may also be changed,

Results of the team studies (3=8) of the pathology,
together with case studies, confirm that the "enlarged
joint disease" in the northeastern part of our country and
the USSR's "Wu-lo-fu disease" are one and the sale,

In 1958, the patho-anatomy staff of Hsi-an Medlcal
School reported (9) that in Shansl provinece, City of Huang=-
Lung, four cases were studied (males ages 15, 17, and 29,
and & baby)e The examlners found that all four patients
had in the extremities, curviness of bone, uneven thick-
ness, and early degeneration in some places; the extremitles
might be enlarged to double the normal thickness, Micro=-
scoplcally, the maln features are uneven line=-up of car=-
tilaginous cells, disappearance of whole groups of such
cell colonies, abnormal shapes; and denth of connectlve
tissue cells, In two casss there was swelling and breaking
down of the bone units in the marrow, The examiners con=~
cluded that because of the increased activity of cell
multiplication in certalin areas, rscovery is qulte posslible,
providing that the diseass is treated in time, before com=
plete degeneration takes place,

In 1959, Hunan Medical School's Chao Liu-ko reported
that Hunan Province, Ling-Pao County, there were two cases
of this diseases (10) The first patlent was a 29 year
old male who had had thls disease since he was about ten.
Post-mortem examination disclosed bilateral swelling of
the jolnts, especlally apound the knees, wrists, fingers,
and toes. The fingers and toes gseemed shorter than nor-
mai, Oartilage at the margin of Jjoints appeared convex
and turned outward in a "llp shape"., The rest appeared
uneven in structure and color, In certain areas grayish
or yellowlsh spots appeared, The Jjoint gide of the cartll-
ages often appeared broken or split, or partlally lost,

The membrane was roughened and full of small fibers, Micro-=
scopic examination revealed that there might be loss of




cells at certaln areas, the fibers emlarged, blcod vessel
walls thickened, ‘hemmorrhage, and increase of tissue or-
ganization, 1n which a few inflammatory cells existed. As
for the joint side of the cartilage, the connective tissue
had become fibrous and non-vital, In some areas cartlle
aginous c&lls had dlsappeared, 1n some areas many cell
colonles appeared, In the extresmities small hone unilts
were arranged irrsgularly, scmetimes with broken or de-
vitalized cells, but when the cartllages in jolnts spllt
with exposure of bone, bone units might appear thickened
in this localized area. Izarby marrow had become fibrous.
The fibrous organization may invade the cartilage., In the

. marrow there may be emptied a membrancus organizatlon shaped

like small vacules,
In the report there is another case, & 58 year old

‘male who was afflicted with this dlsease when he was about

10 years old, With limited activity, the pain in hls Joints
increased a stime_went by. _Within the last 1lOyyears he had
lost almost all Jability to/ move and /carry on/ normal

dally activity. In 1958 he underwent treatment by a natlve

doctor in Hunan Province and achleved exceptlonal results,
The patient underwent needle-puncture therapy [@cupuncturg7,
Pa~huo-kuan therapy, and interal treatment with Ma=-chYen=-tsu
tablets, Eventually the swelling lessened, pain disappeared,
joints became movable, ang a certain degree of activity was
restored. However, afier several moaths the patlent sudden=
1y revealed symptoms of K'o-Shan &iseaze and subsequently
dled, Post mortem examinition disclosed enlargement and
expansion of the heart, hardsning and obstructing of the
coronary artery, and witlsh scaring of heart muscle, espec=
1ally the left ventricle near the apeX. Under the micro-
scope one could sese the non=vital muscle fibers with a
large amount of scar tlssue whlch are similar to the appear-
ance of chronic K?o-Shan Disease, The Jolints of the
patient's arms and legs were swollen and enlarged. The
membrane, certilage, bone unite, and marrow have the same
appearance as in the first casej as also cartilaglnous
1glands were present. However, in the Jolnt disease there
was no invasion of inflammatory cells,

The authors agreed that the disease lacks any speci~
fic sympioms, Because of the results obtained in 1958,
when the Chinese native doctor, using Chinese herb medi-
cine, treated the patlent and relieved his paln and swell-

- ing, the authors are inelined to belleve that the patho=-

logical process 1s not confined to the joint, but also

/affects/ the surrounding soft tlssues (nerves, muscle
Tigaments, adlpose tissue, and membrances), Therefore, 1t
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should be pointed out that in studying this disease spetial
attentlon should be pald tb those sbft tissues,

.. .THe 6ause of this joint disease, at the present, is
8t11l not certain, In the USSR there were theories such
as spirbcgétai food polsoning, malnutrition, or excess
phosphoyous and definlent caleium, (11) When dogs and
white mice wewe fed food iniected with spirochetes, a
eertain amount of degeneration occured, However, this food
polsonlng ‘th=zory has not yei attained unanimous approval, (12)

‘ The bacteriology Degartment of the Central Health
Research Bureau (Kuo K'c-%'a%, Ts®ao Shou=li, Chang Han-
hung, Kuan Ch'ung-fen and Liu Hsing~ilng) and the Pathology
Department (Yang Chifen, Wang Hung=-wen, Lu Yao=tseng and
Shen Chung-ying% organlzed the Joint Disease Research Cene~
ter in Chlling Garrison and collected over a hundred spec=
les of spirochetes from water and food samples, (13) Ac-
cording to thelr shapes and growth characteristics,; the
bacterla were classified into 68 types, then the similar
types were combined into six groups. The bacteria in each
group were incubated separately in millet culture media,
When the growth reached its peak, heat was applied to atten~
uate the bacteria, The culture was mixed with feed, The
feeds were fed to rabblts, hamsters, and large and small
white mice, The result was that from the fifth group,
three types of the bacteria succeeded in infecting the ani-
mals; thelr bone development was hindersd at a constant
degree,

Between 1955 and 1956, these three types of bacteria
were fed to 37 young, largs white mice and 11 young dogs,
using as controls animals of similar age and welght or
from the same litters. The animals and their controls were
kllied and bones were examined, Among the white mice, the
experimental animals revealed certaln definite indications
of degeneration of cartilage: the over-all long bones were
shorter than 1n the controls, bone units were smaller and
more sparse, bone extremities were curvy with uneven thicke
ness and, 1ln general, thinner, In the extremitles, the
rate of multiplication and number of well-formed cells were
decreased, and there were more vacuoles and abnormal fiber
cells, However, none of the experlmental mice revealed
any changes in the Joint side of the cartilage, (Fig. 13«

16)

Among the dogs that had been fed group=5 bacteria,
one dog, fed the bacteria continuously for 5% months, had
thickened ankles of the 2 fore limbs and the plantar side
of the toe-joints (Fig. 9). Exceptiung for one, all eleven
dogs showed a definite degree of bone degeneration and
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developmental hinderance, which included thinnéss and lrreg-
ular shapes of the extremities, lack of normal rate of
multiplication and large rormal cells, inérease of vacuo-
leg, uneven and irregular exiremitles, and bone units thin-
ner and shorter /then normal/. (Fig. 11, 12) In addition
to’ these conditlons, the cartilages at Joint side showed
some degensration; the cartilaginous cells beceme small,
sparse, died and disappeared (Flg. 10). Three of the
experimental dogs, Including the animal with thickened
joints, had increased munbers of non=-vital patches of cells
and ,cartilaginous cell ccicnlies, Two of the experimental
dogd had joints with abnormal Iibers and fibers invading
the. cartllages, Norie of the control decgs manifested any
of the above changes.

The authors are of the opinion, as a result of
these two experiments, empeclally the dog experiments, that
there is a definite simiiarity of the dlsease in dogs and
humans, though the degree of infection 1s less 1n dogs.

But from 1956 on, the feeding of Group~5 bhacterla to ani-
mals has not produced any clear=-cut case of this Joint dis=
ease. It is possible that the virulence of the bacteria
has decreased under laboratory condltions,

During 1956, Hsi-An Medlcal School (14, 15) had
isolated eight types of virulent spirochetes from food
and water samples, In 1957, after cultures had been ob-
tained on millet culture media, they were fed ln pure form
and mixed with feed to 13 young dogs, 2ud at the same time
the nutritional value of ihe fesd was decreased. Five other
puppies were used as control. Arfter four to 14 months the
bones were examipned; a sllght change in the extremitles
was noted, but the real sumptoms of the Joint disease were
not dupilcated., “An experiment with 19 peirs of white mice
gave the same result as with the dogs.

Because we are unable to prcduce the dlsease in
animal, great further effobt must be put into research.

Summary:

During the last ten years, the pathologlc anatomy
and other aspects of this joint disease have not been
Lstudieg7 enough. From the material avallable, this dis=-
ease appears similar to the USSRYs Wu-lo=Fu Disease.

There is no single speclfic symptom that a_diagnosis can
be made from., But the many incidents /sig/ of the disease,
the bilateral characteristics, and the varlous degenerative
phenomena, together with the abaence of inflammatory reac-
tion, are the main points of the disease, According to
the results of recent treatment by a Chinese natlive doctor,
special attention should be paid to the surrounding soft




tissues; thils point has generally beeﬁ overlooked by
previocus researchers, From the result of expepimental
work on the spirochetal food polsotiing theory; a condl=-
tion similar to joint disease has been produced in white
mice and doge, though not to such a seévere degree as in
humans, These experiments should be repeated and revised
in order to obtain conclusive resulis.
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RESEARCH ON THE PATHOLOGY OF K'O-SHAN DISEASE
 IN CHINA DURING THE PAST DECADE

By Lu Yen-jung;;fathologicJAnatOmy Feoulty, Peiping
Medical Schoole "

K'o-shan disease is one of the most important dls-
eases in the northern part of our sountry. Before llbera=
tion, little was done aucut anatomlcal research, Bub after
liberation, resedrch ceuters were set up in our medical
schools in the rorihsasteri and northwestern parts of our
dountry under the leadershlp of the Partye

In the northeastern pari of the ¢ountry in 1950
Ying Tal-kfai {1) and Ks assoclates studiled the hearis of
five persons afflicted with this diseass, In the heart
muscle there was evidence of drying up of muscle fibers
with increased graln-iike apgearance,

In 1952, Chen Tung-ch'i (2) dissected one cadaver
and made & complete examination of all vital organs, In
the cardiac muscle he found scar tissue with broken muscle
fibers, The brain tissue seemed normal.

In 1956 the Central Health Bureau organized head-
quarters specifically-to study thils dlsease, The headquar=
ters are located in Héiiungkilang Province, Harbin Medical
School and Peiping Medical School, In 1957, these insti-
tuticns dissected 24 ecadavers he study the pathological
changes in the heart (3). Important findings included
enlargement and rounding of the heart, also the simul-
taneous existence of néwly devitallzed tlssues and old
scar tissues, Destruction of heart muscle was of two types,
dissolution and disintegration, Congregtlon of cytoplasm
1s the early symptom of dissolving muscles The conciu~
sion drawn is that there is non-cellular hardening to form
scars with no evidence of chronic inflammatory infection.
Scar tissues are of four types, classified according to the
distribution of pathological changes in the smooth muscle
and the distribution of capiliarles in the muscle. It 1s
thus deducted that the stlologic agent may be carried from
the blood into the muscle.

In 1658, the Pathology Department compiled and
analyzed the results of 103 dissectlons within the last
five years (1953-1958) (4) and confirmed the coneclusions
of the 1957 studles, At the same time, Dirther research
was done on the pabtern of infectlion and 1ts relation with
the rest of the body: injury of skeletal muscles, stimula-
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tion of heart and carvical nerve junctions, brain, spinal
nerve changes, Also, 14 fetuses from patlents who had suc-
cumbed were examined, It was discovered that the hearts
of the fetuses ghve evideuce of Kfo=shan diSeasi symptoms,
- In the northesstern part of our country i# 1958,
/ressarchers at the/ Hsi-an Medicai School ¢oneluded that
in the Huang-lung area, 36 sases 6f|?Yeilow Water Vomiting
Disease" (5) /a Gescriptive transiastlon/ were the same as
K'o-shan disease in the rovtheastern areas, In one Of the
cases mentioned above, the neart of a fetus displayed the
same symptoms a8 in K'o=ghan dlscase. In additiocn to the
above=-mentioned researsn units, the medical school of Yen-
plen Gollege and Lan=chou Medical School also set up re=~
seaprch centers for this disease, Both Li Pei-ling (6)
and Hung Pao=-yuar (7) published reports on this disease,
Under the Party’s leadership and with the support
of all personnel dolng research on the pathology, 2 great
deal of dissectiopn information have been collected to pro=
vide /a basls fog7 further study ard give understanding to
the whole facet of pathclogy and furtherlng the understand=-
ing of the heart muscale changes, thus giving the study
of cause and pattern of dlsease a firm foundatlon, This
report 1s based mainly on the results of 103 autopsles
performed in the northwest, with [2speclal/ reference to
the research work done in the northwsst, The report of
K'o-shan disease is as follows:

The Pathologic-anatomy of L'o-shan Disease:

The 103 patients in northeast part of the country
all died of K'o-shan disease., The youngest patlent wes
four years old and the cldest 60 years old; 68 were females
andi %5, males, OFf the 36 cadavers from the northwest,
there were 24 males and 12 females, Because of the defin-
i1te seasonal incldence of this disease, most of the speci-
mens were ccllected during the winter,

A, Pathology of heart:

Gross Examination:

The degree of enlargement_of the heart varies, with
the largest two or three times /larger/ than normal. The
most prominent change of the outer surface was the lncrease
of horizontal ligaments; often there were as many or <ven
more than longitudinal ligaments, thus glving the heart a
somewhat spherical shape. Two-~thirds of the hearts exam-
ined were heavier than normal, The increase in welght was
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ad much as 560 grams; at least one-third of the hearts had
an increase of 100 grawxs or more, The chambers of all
hearts were markedly expanded, especlally the left heart
ventricles with papillapry musecles and "ju=tou" muscle
appearing flat (Fig, i)s The muscle became slack because
of the original expansive characteristics of the muscle,
The heart walls had not thickened but in cases 1n which
there was & high degreo of expansion of the heart chambers
the walls besame thin; the closar to the apex the thinner
they became, In abot onw=quarter ci the cases there was
adherence of blood Ychiuern” in the chamberss Ofien 1t
could be seen in both ieft and right aurlcles or in the
papillary muscle of the left ventricleo

The mair pathological changes seem=d to be in the
heart walls; while the membranes did not display any sig-
nifican® changss, nsither did the coronary arterles, In
the ventriocles, underneath the membrane, were graylshe-
white or brownish-yellow pathologlcal changes especially
through the papillary muscle and "ju~tou” muscle, having
the pattern of tiger skin. On the cut suriace of the
heart wall there was often a "spreading" distribution on
the external surface with an irregular number of grayish-
white or yellowish pathological changes, and the muscle
could be stalned into a pecullar flower-llke shape (Fig.2).
The pathological tissue might approximate the slze of a
chestnut, with the largest 0.2 10 0,3 "li-mi" in dieameter,
The tissue milght be arrangsd in star-like llines or connected
in serrated lines (a zig-zeg line), When an area had ean
abundance of scar tissue, it mlght be arranged in lrregular
patches, often mixed with brownlsh muscle organlizatlon.
The brownish pathological tissue dld not have any clear
demarcation, but did have a slight convexity at the cut
surfaces Mleroscopic examination showed that the muscle
fivers had elther died or dissolved. However, in the
grayish-whlte area, the demarcaticn was more definite; the
surface often showed coencavity with a slight degree of
transparency whilch were part of the scar tissues, Even
though this pathologlcal change occured 1in both ventrlicles,
its distribution was not even, There were more pathological
changes in the "ju-tou® muscle, left heart ventricle, and
the area between the ventricies than in the rlght ventricle.
However, they were difficult to detect with the naked eye,
From observation of the heart wall, it appeared that
papillary muscle in the lnner surface of the heart muscle
was more involved than the outer surface of heart muscle

(Figo 3)e
Among the different cases of the discase, the
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severity of involvement of the heart muscle varled, The
more severely the muscle was involved, the greater the
expansion of the heaprt cavity and of the heart as a whole,

Microscoplc examirations

The /pathological/ involvement seemed to be in the
muscle with uneven dilstribution of non-vital tlssue, scars
with large "grainy" malnutrition patches and also congre-
gatlon of eytoplasm, Inflammatory cell invasion and mul-
tiplication of cells were not prominent. On occasion both
pericardium and endocardium could be seen invaded by lymph=-
like cells, The hear: velve membrane did not display any
obvious pathologlcal changes,

1., Non=-vital cardigc muscle

In the non=-vital zone, smaller areas involved only
three or four muscle fibers, larger area could be seen wlth
the naked eye, Sometimes dead muscle could be seen in
large patches, but invariably some normal healthy fibers
were mixed in those areas, I% is qulte possible that those
large patches were the result of ccalescence of adjacent
smaller patches, MNMost of the nin=vital muscle were of the
dissolving type (Figs. T, 8)o

In dissolution of muscle fibers, the fibers became
enlarged., First the outer cytoplasm dissolved, followed
by the thinning of immer cytopiasm with the appearance of
vacuoles and many small vacuoles which comblned lnto larger
vacuoles, /until/ only ths framswork of muscle membrane
remained (Fige ©6)s MNuclel and thelr surrounding cytoplasm
remained longer than the fibers, The caplllarles 1n the
connective tissue were still preserved, therefore after
the dissolution capillaries, small velns, and small blood
drains wers s%1l1l present in the comnnectlve tissue, There
was also evidence of hemmorrhages., Staining of the fib-
rous network has proved that the retlcular structure was
8111l intacte

In the disintegration of muscle flbers, the cell
membrane was destroyed, the outline of fibers obliterated,
ané cytoplasm broken into pleces, In the connective tlssue
there were often isolated brownish fat granules and leu-
cocytes, From the staining pattern it could be seen that
the fibrous [reticular/ network had been broken and des~
troyed, Therefore it 1s obvious that this type of disin-
tegration 1s far more severe than dissolutlon.

In the non-vital areas of smooth muscle there was
occasionally evidence of regeneration, Lsucg7 as the
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splitting of mother cells and thelr nuclel, Thils regenera-
tion was more obvious in children, When tlssue became
non-vital through disintegration, there was evidence of
increased number of fibrous mother cells, As distinguished
from acute or long standing cases of the dlsease, there was
an increased number in the smooth muscle of capillaries and
the membrans of small blood vessels, and an invasion of
lymph=like esllis, Inflammatory cellis were not prominent,
in the non=vital area, but esmall numbsrs of lymph cells,
acidophilic white tlood cslls, and mono and multi-nucleated
white blood cells could %e¢ Sseen around the blood vessels,
and the cytoplasm had spliled throughs

Distribution of the non=vital area

There scems to be no significant relationshlp be=-
tweon the distributlon of non=-vital area and of the coro=-
nary artery with its larger branches, However, there seens
to be a definite similarity between the dlstribution of
non=-vitsl areas and of the netlike dlstrlbution of small
blood vessels (Fig. 11).

The dissolution type of non=vital area appeared only
in "ju-tou” muscle and in the left ventricle and 1lts valve,
The degree of involvement was less in the right ventricle,
with even less, if any, in the auricles,

2, The "grainy" appearance of cardiac muscle and the clump-
ing of c¢ytoplasm

Under the low power misyuvscope, gralnelike parilcles
that stalned red were present 1n the cytoplasmg Under the
high power, thess particles were shown to be composed of
the broken muscie Fibers, Of special interest ls the fact
that these pazrticies often congregated with cytopiasm and
1in=2d up perpendicular to the muscle fibers, They night
be darkly and evenly stalned, with uneven cross atriation,
or grouped into cotton-like patches. In eytoplasm betwern
these areas they were lightly stalned, Under those condi-
tions the flbers often enlarged, with uneven dlameters
along the whole length of the flbers (Flgs. 9, 10).

3, The effect of fat deficlency on cardiac muscle

The muscle fibers often manifested a diffused type of
fat malnutrition., There seemed to be no relationshilp
between this pathological process and the blood extravasated
in muscle., Sometimes, when the course of the dlsease was
short and acute, pathologlcal changes in muscle also
reached an acute degree, whereas when the tubercular type
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of chronic condifbn oceured, the pathologlcal changes were
negligable, This indicates that the malnutrition of fat
is not due to the environmental obstructlon, but is reather
a manifestation of the result of the dlsease,

4, ThéAééar tissue of cardiac muscle

In most cases of heart involvement a certain amount
of scar tissue 1s present. According to the staining
methods of "van Gleson, Mallory and Pollack" scar tissue
can be classified into &4 tyvss: (1) Isolated, small, star-
like scars along the sides of small blood vessels; (2)
branch=1ike scars distributed alon% the small blood vessels
Between the muscle bundles (Figel2); (3) Net=like scars at
broken surface areas, large size gelatinlzed fiber bundles,
lined up in the same direction as smooth muscle fibers often
appear; at certaln intervals they connect with each other
1ike a net by plercing across the smooth muscle bundles
(Fig, 14), and (4) Large scar tissue; in the centers of
these irregular patches; there are often the remenants of
muscle fibers., At the same time, their margins retaln the
net~ or branchelike scars (Fig. 15). Perhaps these large
patches result from the comblnation of smaller scars,

Sometimes both old and fresh scars are present, The
fresh scars are usualily spread out thinner than the old
scers, which appear glazed, Thils indicates that the scars
are not formed simultaneously.

Either with same or different diseases,; one can see
the transitional stages of muscles Just before aml after
the formation of scars, The cytoplasm has already disappear-
ed and the fiber membransz has collapsed and become dense,
Staining shows that the net-llke flbers have become
gelatinized; the little cells remailn and the gelatinlzed
fibers become more dense, Thls is followed by & repalra-
tilve process, There is no chronlc inflammatory reaction
during the change from non=-vital to scar forming.

5. Changes in connective /Tissue/ in smooth muscle

The longer preservation of connective tlssue, even
after the musclar substance has been severely damaged, 18
quite obvious, There are exposed many broken surfaces of
blood vessels, not only in those large non-vital patches,
but also in the large old scar tissue, which presents the
gsame picture, In the non-vital area, there was some
invasion of inflammatory cells and increase in the number
of spindle-shaped cells, There were also lymph cells and
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aqidophilefwhite biood cells, mono-nucleated and multi-
nucleated white blood cells invading the blood vessels,
Cells of -capillaries were often swollen,

6 Pa%ﬁélogy on stimulation of heart conductlon system

Using the Maurice method for collectlng samples, four
pieces of tissue from betwesen the ventricies were obtalned,
These were made into histological slides, Seventeen sam=-
ples were examined. Thers were uo pathologic changes in
either ventricles or auvricies, Three of the samples showed
small scars in the bundie of Hiz. In the left side
bundles, four samples revealed lumping of cytoplasm, Three
samples had small scar tissue, In the right bundles, there
appeared some non-vital area and scars, as /[7in/ the nearby
smooth muscles. At the lower part of the sample tissues
and wall, especlally in the convex area of papillary muscles,
one could often see the lumping of cytoplasm, dissolving of
muscle, and scaring of Purkinj)e flbers in ventricie.

7. Examination of smooth muscle for toxle Ypau~han" bodies
There were no "Pau=han' bodles,
B. Examlnation of strlated muscle

Examination of diaphram muscle, rib muscle, and
tongue muscle revealed sowe degiee of insufficlence of fat.
In some cases there were scars and non-vital spots, which
presented the same histologlcal plcture ag smooth muscle,

¢, Examination of the Central Nervous System

Detalled examination of brailns and spinal cords of
70 victims gave no evidence of softening of brain tilssue,
gelatinous degeneration of nerves, or increas of diffused
gunmy type of cells, All cases showed malnutrition of nerve
cells (disappearance of Nlssl bodies, flattening of nucleus,
and hemorrhage of nuclesus)., Eleven speclmens showed slight
hemorrhages around the braln substance.

D, Examination of cervlcal nerves
Fourteen cases from the northeastern part of the
country were examined, All showed malnutrition of nerve

cells (swollen, wrinked, shrunken vacuoles and breakdown
of Nissl bodies). Eight specimens showed 1nereased pigments,
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The 12 cases from the northwestern areas displayed the same
pictures

E, Examination of other organs

; ©° Pitultary gland: Of the 66 tases examined, 35 cases
had mild chronic inflammatlon., Of the 18 cases from the
northwestern area, three chowed chrohic pitultary inflamma-
tion,

" Lung: All cases seemed tc have extravasated blood
with edema; wix had hemojrhagic obstruction, There was no
relationship between fat insufficiency and extravasated
blood,s :

" Kidney: All cases showed fat insufficlency and
extravasated blood, In all cases there was a parallel
relationship of fat insufficiency between heart, liver,
and kidney. This can be explained by the etlology arising
from the malfunctlionling of different organs,

Adrenal gland: Rilch deposits of fat,

Stomach: Mild hemorrhage with no evidence of an
infectious process.

Intestine: Adhesion of membrane or hemorrhage,
mostly in duodenum, Hemorrhage occured in 21 of the
cases /examined/, N

"ohia-chuang” Gland /possibly thyroad gland/: Local
swelling in 41 cases, ;

Examination of fetal heariz Ain 14 cases of fatal K*?o~shan
discase:

In the northeastern part, the 14 fetuses were all
from mothers who died of this disease, Except 1n two cases,
all bodles underwent patho-anatomic examination. OFf the
14 fetal hearts examined, seven showed sumptoms typleal of
K'o-shan disease, All of these fetuses were more than 7
months old; fetuses younger than slx months showed no
symptoms, Both non-vital areas and scars were present 1n
the fetuses, though to a lesser degree than in their mothers
(Fig, 16). The right ventricle was affected more than the
left: the expamsion was also mors obvious in the right
ventricle, There were no pathological changes 1in the
placentas, ‘

Discussion:
A. The characteristics of K'o=-shan disease

Japanese pathologists have published a few
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case historles, From these reports 1t appears that this
disease 1s a disorder of smooth musele with enlargement of
the heart,; expansion of" the centricle, excess of fat in

the heart gtructure, breakdown. of fibers, invaslon of
inflammatory cells in connective tissue ahd formation of
scars, As to the pattern of diseéasé, characteristics of

the disease, distribution of blcod VYessels and stimula=-
tion conductlon relationship [%hése fdctorg/ have not yet
been examined and analyzed in detall, There are also dif-
ferences in opinion (8) regarding the presense of tonhect-
ing flbers, the repairativsz process} or the lncreased muscle
organization process, However, We are qulte certain of the
pattern of the disease cutlined by our postmortem examinas
tions, First, the smooth muscle dissolved and became non-
vital, later on the remaining membrane collapsedy with
net=like fibers gelatinizing and forming a scar which ulti-
mately repaired the "space", The shape and the distribution
of non-vital area and scars coprrespon to each other (Figs,.
11, 12), Thils is enough to estabiish that scar formatlion

is the result of repairative process of smooth muscle,

In five long term patients, non-vital areas had been
repaired with no further evlidence of devitalization, In
some cases, after a one-month rest in the hospital, there
is manifested fresh scars in the muscles, Therefore, 1t
ies thought that the muscle membrane framework remalns
longer and complete conversion to scar tlssue secem to be a
slow process,

In some literature the reporied progressive smooth
muscle fallure (Fledlerfs myocarditis) is also one of the
more important heart diseases, with eakenlng of heart as
its maln symptom, The pattern of the disease can be acute
(malignantymor chronic (benign), But the reports of this
disease are all isolated cases of different types (9),

The etiology of the disease has not been agreed upon
(infectlous, food polsoning, antibody reaction and toxemia),
It 1s possible that the same dlsease may be caused by dif=-
ferent agents, whereas in K'o-shan disease, 1t is a local
disease, with a definlte pattern, and has as 1ts maln
symptom the non-vlital areas, Therefore the disease 1s
thought to be caused by one common agent, -

B, The pattern and types of dlsease
In the past, the Japanese divided thls disease into
3 types: (1) Acute type; the onset 1s sudden, terminating

in death within a few days, or in acute weakening of heart;
(2) Chronic type; a slow process that leads to hemorrhage
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and weakening of the heart, and (3) Suppressed or recessive
type; enlargement of heart, abnormal heart beat wlth change
of impuylse rate not noticed by the patient, Among the 103
casés in thé northeastern area, 83 cases belong to Type 1
and 18 cases to Type 2, with two cases undetermined. 1In
Type 1, death octured from two hours to one week after
onset; In those cases, in addition to the non~-vital area,
there wére large smounts of scar tlssue, Some of these
patients had been diagnozed as having Type 3 a year or so
ago., Perhaps some tissue had already been damaged, or

the damage had been mild, or the tlssues had good repalr-
ative ability; thus the symptoms were not revealed earlier.
In 18 cases of Type 2, some patients survived more than
three years, The development of t e dlsease may be divided
into two types: (1) Without the patient's knowledge, the
"supressed” type with gradual loss of function and compen=
satory ability, finally chronlc hemorrhage, weakening of
the heart, and death. (2) The patlent may survive one or
more seizures, but eventually decompensation and death
occur. The pathological changes in the acute and chronic
types are the same, except that more scar tissue in pre-
sent in the chronic type. Also, the heart becomes enlar-
ged, with increased welght, and edema in the legs or ab-
dominal cavity. In both acute or chronlc types, the

degree of pathology changes in the heart muscle varies
greatly. Also, the manifestation of symptoms and the ex-
tent of pathological changes are not strictly parallel,
indicating that the onset and development of the dlsease
are related not only to the extent of cardiac damage, but
also to +the mechanical aspect of compensatory abllity.
Therefore, 1t is difficult to divide thls dlsease into
types according to the degree of cardiac involvement, It
should be kep in mind that the three types of K!o=shan
disease mentioned above are not three separate diseases, but
rather different degrees of manifestation of symptoms.

C. The Etlology of K'o-shan Disease

As early as 1936, the Japanese suggested the theory
of chronic carbon monoxide poisoming (10-12). But in re-
ports of acute and chronic cerbon monoxide poisoning,
central nervous system involvement 1s qulte prominent,
with the appearance of pale white cells and bilateral soft=-
ening mass (13,14) while in K'o=shan disease there are no
such changes, From the blological polnt of view, the braln
cells are far more sensitive to lack of oxygen than heart
muscle, end in severe K'o-shan disease there 1is no evidence
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that the brain cells are affected at 8ll., Therefore it 1s
difficult to explain this disease in terms of carbon mon-
oxide poisoning,

Some lilterature hat advanced the theory that the
toxic produdts of streptococcus bacterla cause the destruc-
tion of smooth 4nd Btriated muscle, (15-17) VWe have exam=-
ined the pitultary gland, nasal membrane, sallvary gland,
bile sac and varlious parts of the digestive tract, and wve
have never found any evidsuce of this, Only a few cases
had a mild pitultary infection while the stomachs did not
have any symptoms of Infscilon. Blood cultures from
diseased hearts and fother/ organs have not disclosed any
conclusive evidence of bacteria. Therefore there 1is no
proof for this streptococeal infection theory elther.

Some reports have also stated that toxemia may cause
the 1diosyncrasy of heart muscle infection, (18) Even
though we have not encountered this phenomenon in our stud-
ies, we should not rule out the possibllity of such a
theory, ‘
According to the process of non-vital areas changling
to scar tissue, there was no evidence of chronlic infec=-
tion. Patients in the hospital had not undergone any antle-
biotic therapy, yet no new devitalized areas appeared.

This indivates that the focus of infection may not origin-
ate 1n the heart. Because of the presence of both o0ld and
new pathologlcal changes, 1t may be deducted that the cause
of the disease can be recurrent, As far as the pattern of
distribution of the changes in the heart is concerned, it
1s possible that the etiologic agent fcllows the blood into
the smooth muscle, Since 1t has been found that even the
fetal heart can be affected, although there 1s no direct
interchange of blood between mother and fetus, 1t is also
possible to deduce that the etlologlc agent may seep out
from the capillaries and into the muscle, As to the toxic
agent, either from vital or non-vital sources, or whether
there 18 any selectivity in invaslion of albumen of muscle,
or whether the heart damage is related to the metabollsm

of cardiac muscle, further studies must be done before any
conclusions can be drawn,

Summary: -

A. The Characteristics of K'o-shan Disease Based on
Findings from 103 Cases in the Northeast and 36 Cases
in the Northwest, -

1, K'o-shan disease 1s a severe and spreading type
of heart disease which affects the whole body, Its onset
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can be acute or chronic, with weakening of the heart and
termination in death, Bealdes the involvement of heart
muscles) striated muscles may also be affected to a lesser
degree. - The nervous tisbue of the heart is less affected
than the muscdles, Malnutrition is evident 1ln cells of
the central nervous system and the cervical nerves,

_ 2, Certain common characteristics of the muscles:
There are widely distributed areas of dlsappearing muscle
cells, preceded by clumping of cyitoplasim, At the same time
there are both o0ld and new scars.

The distribution of pathcloglcal changes 1s heaviest
in "ju-tou® muscie, left heart ventrlcle and 1ts valve,
milder in the right ventricle and the auricles. There are
four types of scar tissue, the net-ilke and branch=-llike
scars being the most promlinant., The breakdown of muscle
is caused directly by the hardening of non-cellular sub=-
stances into scars, without any stage of chronic infection,
There is a definite correlation between the distributlon
of pathologlcal changes and small blood vessels, The
hearts of fetuses seven monthe or more old are involved
but to a lesser degree than thelr wothers', and the patho-
logical changes occur mostly in the right ventricles,

B. Analysis from the Point of view of'Pathologic-anatomy

Because of the slmulatnsous presence of both old
and fresh pathologic evidence, we know the dlsease can be
recurrent. From the relationship between muscle pathology,
small blood vessel distribution, and fetal heart involve~
ment, it can be sald that the dlsease is spread through
the blood stream, From the phenomenon of changing from
non-vital area to scar as a repairative process, we see no
evidence of a 1live etlologlc agent. Though there 1s a
large possibility that the disease originates inside the
body, the possiblllity of infection by outside agents should
not be completely ruled out. '
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CHINESE RESEARCH ON SHOCK AND ARTERIAL BLOOD AND FLUID
TRANSFUSIONS DURING THE PAST DECADE

11 Hsiu<ch'in; Patho=blology Teaching and Research
Staff, Pelping Medical School

. The etiology, patteorr, and treaitment of shock,
whether in animal experiments or cases study of patients,
‘have been the subjlects of conslderable discusslon.

Shoek is a common and recurrent type of conditlon,
Its main manifestations are in the nervous system, espec-
jally the function and activity of the central nervous
system. The blood circulation mechanlsm is changed. The
capillaries of all organs and structures of the body
dilated, with increased osmosle, and at the same time there
is irregularity of the whole process of metabolilsm, Per-
sons such as Shen Ko=fel (1), Tu Chuan-shu (6), Cheng Fu-
min, (2) Yu Pel=li (4) have all discussed the pathology of
shock.

Many causes contribute to the omset of shock (2).
Such causes are large wounds, excessive bleeding, extreme
temperatures (eilther hot or cold), excessive paln during
operatlons, severe infectlon, or severe emotional stress.
Sensitivity to certain drugs may also cause shock, Mr. Mal
Kal (8,9), Chen Yi~hsin (10), K'ang Tsu-cheng (7), and Chal
Yu-chung (22) have reportec that shock results from intake.
of ch'ing-mel-so, lisn-mei-so /some kind of moldg/, sulfur

?_/, novocain, etc. Other causes are intake of albumin

Tihg Ting-wu (17) ), repeated injecilon of the serum & 1ts
substitute,

The etiology of shock has been dlscussed at length,
According to ShenKo=fel (2), Cheng Fu-min (1), Tu Chuan=shu
(16), Yu Pel~ll (4) and Ch'en Hua-ts®ul (5), there are the
following viewpointa:

1, Toxemla: This theory was suggested by Dale and Cannon,
who contend that shock 1s caused by toxlc wastes of body
structures. They based thelr theory on the observatlons
that (1) when wounded lower limb was llgated, shock dild not
take place, but when the llgature was released, shock ap-
peared, and (2) when the nerve distribution of lower 1limb
were cut and /the limp/ wounded, shock still occurred,

This happens because the break down of cells change into
toxic wastes and get into the blood stream., They think that
the wastes may cause paralytic dilation of the blood vessels,
with increase of osmosis resulting in loss of fluid and
consequently shocks.
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. But-the differing opilnion of Mr, Cheng Fu-mln (2)

is as follows: (1) During shock, there is no lncrease of
wastes in'blood. (2) When a large quantity of wastes 1s
injected into veins and lymph vessels at & locallized ob-
structivé:grea in a lower limb, there is no shock, But

even aﬁﬁérfﬁhe obstruction is removed, shock 1s not produced
imnediatelys (3) If one massages the wounded limbs, a
temporary-icwering of blcod pressure occurs, Thls same
phenomenon happens wlth massaglng of the limbs before the
wound 1s made. After the limb is wounded, this wounded
area does not present the eane pleture as when the capil-
1apies are over-filled and dilated, Therefore this theory
is incompletes Mr, Liu Chai=chu (3) suggested that applica-
tion and subsequent removal of bandages might cause stimu-
iation of the nervous system., This stimulation lmpulse
relays itself into the central nervous system and causes
irregular mechanism, especlally the regulation of blood
vessels causing obstruction and therefore shocke

2., Excessive loss of fluld: Mr. Shen Ko-fel (1) and Cheng
Fu-mln (2) mentionea that because of the loss of fluld, the
/Blood/ volume decreases and [ihe biood/ thickens, causing
sluggish circulation with insufficlent oxygen for the
tissues. Because of this lack of oxygen, tissues begin to
break down, producing wastes such as lactic acid and acetone
bodles causing acidosis {Tu Chuan=shu (6) ), dilation and
osomotlic capacity of blood vessels, with loss of fluid.

Mr, Liu Chal~chou (3) peffcrmed anlmal experiments and found
that the shock produced by simple loss of blood is milder
than that produced by a combinatlon of trauma with loss of
blood or stimulation of nerve concurrent with blood loss.

3, Toxic Substance in Blcod: Cheng Fu-min (2) mentioned
that in the kidney, lack of_oxygen may produce vaso-presso
(VEM) [vasoexclter material/, Lack of oxygen in the llver
/may/ produce vaso-depressor (VDM) /VDEM-vasodepressor
material/, 1In the second stage of shock, there 1s a large
amount of VDM, causing vessels to dllate and lowering blood
pressure, with death of the patient., If there 1s bacterial
infection, toxlc substances from bacteria can dilate and
paralyze the vessels.

4, Nerve Stimulation: (2) Thls theory ls advanced by Pa-
fu-lo=fues He tninks that when inner and outer sense organs
are stimulated, through the nerve conduction into the cen-
tral trunk, end activate the nerves on an in "pti-yun”,

they thereby lncrease the activity of circulation and res-
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piratory system with increased secretion of hormones, as
adrens] gland and kidney secreting adrenaline and vaso-
presésors, But because of this over-stimulation, the "p'i-
yun“ soon produces the regulatory mechanism, Pa-fu~-lo-fu
aalled this "protective regulation",

N When Mr, Yu Pei-l1i (4) discussed the problem of certain
bone diseases and shock, he mentioned that contlinuous stimu-
lation of "p'i-yun" leads to 1ts weakening, with loss of
regulatory mechanism,and csuses 1t to become lrregular, The
circulatory, respiratory, autoncmic nerves, digestive and
excretory systems cause impudasnce of bleood elrculation,
dilation of blood vessels, oxyten Insufficlency and meta=-
bolic irregularity, with resulting acldosis and severe
effect on the nerves and metabolism,

- Secondary causes such as fear can also cause shock,
(2) Mr, Chlen Hua=-tsful (5) proved experimentally that when
alteration of nerve activity occurred, only a mlld degree

of shock, or no shock at all, was produced, For instance,
i1f animals previously sensitized to shock-indhcling stimu-
lation are anesthetized or if they are under hibernation,
and are given a definite amount of stimulatlion, no severe
shock is produced,

From the data given above, one can see that_the
phenomenon of shock has been studied fully. The /Btructures/
most basically involved in shock are the nerve centers,

Loss of body fluids, polsoning, and oxygen lnsufficlency
result from the development of sheck,

According to all the lliterature, most pathologlsts
favor a combination of methods for preventing shock (1,2,
4,5), (1) Treat the wounded area locally, prevent pain
stimulation by using novocain, and avold excessive loss of
body fluid., (2) Increased brain "p'i-yun" protective
mechanism, (3) S%tabilyze the blood fluid by using trans-
fusion and heart and respiratory stimulants, (4) Mild
sedation to decrease metabolism rate and thus decrease the
threshold of oxygen needs, (5) Arterial transfuslon of
blood and fluid, Regarding arterial transfuslon, we have
done some exppriments on animals and observed patients,

Mr., Yang Chish-chuan (13) reported saving two patlents
®y arterlal transfusion, as has Mr, Ten Yu (15) 1in his two
cases, Mr, Cho Wel~chen (12) reported wnous injectlon of
a mixture alcohol concentrated /direct translation of charac-
ters/ glucose to combat shocks Of the 41 cases of shock
patients, using arterial transfusion in a few cases, the
result was clear, Within 10 minutes, blood pressure 1ln-
creased with strong heart response, Mr, Ho Lan~ch'ang (14)
treated 41 shock patients (including bleeding, woundlng,
end surglcal), Among those treated the bleeding and wound-
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ing types of shock had the best result, Mr. L1 Te-shou (19)
reported 13 cases with severe shock, 13 of which had obvious
good results, Mr, Chen Hsu-hsiao (21) reported 54 shock
cases, in 41 of which the arterlal transfuslon method was
used, and in 13 vencus transfusion., In the group treated
by arterial transfusion, 19 survlved (46,3%)y 12 with im=-
provement (29,3%) and five with temporary improvement
(12.2%). Of the venous transfusion group nine survived
(69.2%), two with no impriovement (15.4%) and two with tem-
porary improvement (15.4%). Mr, Ho Kuang-yung (15) reported
that all 14 patients treated with arterial transfusion had
good results, . o o

In emimal experiments, HJ Khang-yung(l5) used six
dogs with hemorrhagic shock, and after arterial transe
fusion all had a good resulte Li Hsiu-ch'in (16), Ting Ting-
wu (17) and Wu Tal-chin (18) injected sodlum lactic acld
into dogs which were in artifically induced shock of the
blood loss, trauma, and albumin loss types, Groups of elght
to ten dogs were used; except in one or two instances, all
nad good results, Wang Yi~tiang (20) used 50 percent glu-
cose soiution on doge dying from loss of blood, Of the 36
dogs, all showed good results, If only "ma-huang=-su" was
used without the glucose, or with venous transfusion of
glucose, the result was not satisfactory, Using dogs,

Mr, Wu Tal=chin (23) made a comparison of arterial irans-
fusion and venous transfusion to treat shock under low tem=-
perature, anesthetization and of the blood loss type. He
proved that under these couditlons, there is no difference
between the types of transfuslons,

Yang Chieh-chuan (13), Ch'en Hsu-hslal (21), Cho
Wei~chen (22), L1 Hsiu-ch®in (16) Ting Ting=wu (17) and Wu
TPei-chin (18) discussed the different aspects of arterial
transfusion:?

1, Inereased nutrition of heart muscle; When the blood
pressure increases, the blood flow also increases, Under
transfusion, the main valve closes, thus enabling blood and
other fluld to flow into the coronary artery to correct the
1ack of blood in heart muscle. Due to the correction of
this deficiency, the heart's function limproves, with in=-
crecased contractility., Therefore, with the punping out of
more biood, the blood pressure lincreases and conditlon of
terminal blood vessels lmproves.

2, Increased quantity of blood in artery: The mixture of
fiuld from transfusion and blood pumped out by the heart
activates a contracting reflex of the blood vessels, caus=-
ing the volume of clrculating blood to increase, blood pres-
sure to increase, the formed elements in the blood to balance;
the oxygen lack is corrected, normal metabolism established;
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the tautness of blood vessel walls wrestored, osmosis of
caplllaries stopped, and loss of fluid decreased,

2, The full flow of blood in the arterles stimulates the
sutonomic nerves. Thelr reflexes cause the resovery of
blood vessel tautness, with elevation of blood pressure and
increase of blood flow, o

4, Arterial transfusion, directly linto the carotid artery,
reaches the brain tlesue, especially the medulla oblongata
1ife center, vasocontrol center and respiratory tenter,
causing thelr mechanisms to return qulekly L? o nofma;7; with
subsequent reecsvery of ncumal blood pressure and respiration,
5, Stimulation of sense organs 1n blood vessel wall (pres=
sure, chemlcal agsnts, molst heat, etg.) causes improvement
in the funotlone of nerve centers through reflexes: in
hytioyun" and under “pfi-yun" mechanism, especlally in the
medulla oblongata which made regulatory mechanlisms of all
systems recovered:

The above discussion is mostly concerned with arter-
181 transfusion of blood and fluid. Other types of solu-
tions such as glucose (20, sodlium lactlc acld (16417,18),
aleohol concentrated glucose solutlon (18), are all related
to the chemical, nutritional, and detoxificatlon reactions,
When high pressure injection of the artery 1s done, the
chemlcal stimulates not only the sense organs in the artery,
but also other chemoreceptors, Other functlons such as
sodium lactic acld infliucnce the acidbase balance to a large
degree, and glucose not only stimulates the sense organ,
but also is related to nutrition of this organ. Tasrafore,
in addition to blood transfusion, fluld transfuslon 1ls also
vital in treatment,

In conclusion wilthin the lasi 10 years the use of
transfusion in treatment of shock has lncreased, However,
we should not stop there, Case studles and experiments nmust
be carried out in the future.,
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